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E s_ITTEOD OF AKING TAGIFSS SOLDER CONNECTIONS TO INSULATORS
1TD_GIRBOI LTt i oISTORG FOR PRINFED WLUNG
H oA
() s
¥
£ oo In norallcl with the development of suitablo flat resistors for
printod circuit tocchmicque it has beon nocessary to find o method of walting
clootroda connoctions dirontly o these carbon film resistors. It
5 must be poscible to goldor bo thesc cloctrodes. & satisfactory method
has boon dovoloped and this hes also been found uscoful in makings solder
L conncetions %o insulatine sbrive, tadess groupbonrds and forners umcd
i for ~Andin: potentiometer clements.
: (2)  ZroCrSHYS_LIVIErIGHEED -
ol followin~ methods of providing metallic contact to carbon film
5 rooistors hove beon tricd and t.o rosults tabulated.
Hotiod Results
“ 1e Chonical rcduction of metallic Film not stronzly adherent.
- salt to fom thin metal £ilm, W1l not solder.suiteble as
temporary contact.
1 2, Thickonine of sbove film by Reducod metal film adhercd to
N olcctrolytic action, olectrolytic film and both
pecled off,
3, Spraying of copper, zine and Tmpossible to solder. Suitable
cadmium, as prcssure contach conncotion.
4. Copper foll bonding Connoction uncortain and
ocwrbersoric to apply.
5+ Tormation of silver or other Wot adhorent to carbon film.
rmetal foil by hot pressing
povderod motal.
6. Pronrictexry sllver inks. High rosistance conneotion.
Impossible ‘o solder,
7. liotallic dust mixed in synthetic Iigh rosistance contact. Not
resin to form a paste. possinle to solder.
5. ietallic dusi hot dic-pressed on  Satisfactory comncetion and

T.R.E. Homo No. 159

IBCLASSIFIID

sorii-polyerisced synthotic rosine

suitable for soldering.

This last method has been found to be complotoly satisfactory
when coarefully carricd out and is deseribed in degail belovi

(3) DESCRIPTION OF IIE SUCCESSFUL PROCESS

"The proccss is as follows: The areas wherc cfmductor'linos aro
roquired arc coatcd with a synthetic resin cemont Oy b:_rusl:ung for
Sixﬁplc lings, or by sllk screen stenoillin-, of’i’sc}; printing or
aprayinz throuzh a masik for wore compl'.:tcatcd circuits. Tho film
of comont tust bo made as thin as possible.
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Tho metallic poder (procipitatod silvor has been most succosaful)
is dusted by means of o fine mesh sicve over tho circult olerent to a
sufficiont tidcknuss to saturate thoe comemt, The oxcess powder is
tapped off and tho plave placed for obout 10 ninuites in an ovun operating
at avout 80°C, This drivos off wost of tho volatile zolvent, The oircuit
eloment is thon Tithdrasm from the oven and placed in a hoated prass,
proforably using a heated circuit dic, the terporaiwre and prassure
doponding on tho tasc matorial and tix synthetic rosin voing used., The
circuit elememt is withdresm from thc press thon the resin is fully cured.
The resin uscd for the oxparimenic is Bal:eldte Genent J.11185, hsated to
140°C, for sbout half an hour; but with hi~her prossurc under hcated dies,
shortor times hawo been fewrd aatizfachory, mud the finich and adhcrence
improvod.

The hcat ancé prossurc causc Sho vetallic particles to peonetrate the
rosin and t0 cmhed thomsolves ir tho bosc uaterial, ot the same time
providing a principally wetellic outur laver sultablc for soldoring,.

In orcer to asocrtudin .he rollability of the commection to the carben £ilm
and the resistance per init sgunre, specirun sheets have beon measured
bofore aed af'tcer the deposition of ks cleetrodes. 7Thwe mpasurcrent also
provided an indication ol tho ahnnge in rceistancc of the MIm duc oo the
load nnd pressures The chanve in ohme pur unit gquore should be Yess than
five por cont providing thet reoasonable gore iz trlzen in the proccess.

Flgure 1 cxplains the adhcrence of the retellic contins to thu base
layer. In figure 1 (a) it will be scen that there is a resip~cerben phasc
tetween the motalercsin and carbon-resin phascs. This is due %o tho
vonctration to the oarbon-resin logrer of some of tho thin film of circuid
line resin. Tw adlerence of the metallic £ilm is due to the presence of
this transitional phaose. The apparent discdvantsse of swuch o mechanisn is
that a high resistive layer is Internosed between the conductur and tho
rosistor. Ixperiment s shovn that, in resistors with up to 0.2 inch
betwaen electrodes, the increase in rosistance is less thon 545 from all
causes involved in the proccss. T cwrrent denmslty ot the clocirodos is
not increased beyond that of the resistor aruva since all ports wnder tho
oluctrodes arc at tho samp poten¥izl. On the othcr hend, Fizure 16} shous
how tho chemical reduciion, clectrolytic nnd dic stomped motal fooi process
fail to sccuro adhosion. Tigyure 1 (¢) deronstrotes the ki resistance and
difficulty of soldering tho mebalergsin pasto films,  hen attemptin- to
solder such a f1ln, the resin melts ond flors Totween the metal and the
solder conncction,

METF0DS_OF OUTLIMING EIFCTRODE ARTAS

2s alrcady menfioned, for sirplc tost stripe, the synthetic resin film
can be deposited by brush or rubber roller, but for more complex cireoulty
or areas it is nocossary to usc o mosk or sicncil. Experimontal work has becn
carried out using silk scrcons and zatisfactory rosults achicved. It is
nocessary to provide o stencil that is npt nffceted by thoe solvents uscd to
clear the synthotio reuia off the silk scrcen. This cen be accomplished by
protecting the masked arcas of tho stencil with another synthetic resin
which is insoluble in tho solvents of tho drouit linc rosin.

A sceond circuit-mekins method is to sproy the thin roesin film
torough an open stencil. For laboratory purpescs this 1s more difficult to
ot than a sllk sercen stcncil but would probsbly be more suitsble for
automatic operation. Other methods of apolying the resin sugrest themsclwes,
such ag off-sect and dis printing or photo-mechanical means.

Apart from tho use of the metallic dusting technique for printed
circuits and rosistors, it is suggestced that tho patecs would be useful for
vroviding soldersble contacts on the ends of wire-wowmd potcntiomoters
and variablo resistance formers, ospecially where a flat strip of resin
impregnated paper or fibric is used, With toreidal formers, spocial
jirs would bo requircd to prevent thc operation of prossirg, brushing the
formor, A furtler use for thoe progess is to provide solder conncotlons
to compononts, so disponsing with oyalots and tegs. Jpplications arc
illustrated in FPigurcs 2 and 3.
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CONCLUSIONS _

rosin papor bondod materiel, fabric bascd natorials, asbostos loaded
and good quality purc rosin boards, It is tho only mcthod among those
tricd in which sucocssful soldcrod jatnts have boon made to tho carbon-
resin coated fabric hasc motorial that it is intonded fo wse for aspect
ratio resistors (scc T.R.E, Technical Notc Woub3 : Lspcet Ratio
Resisiors for Printcd and Daposited Circuits).

=
The proccss has boen succassfully uscd on poor quelity synthatic %
o
3
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: Fimur: 1. Thascs in Contzet Mochanism = RTRIV/6CL7
i 2. Photograph of Iwnrnplosy = TRE = A.5790
: 3. Application of Tarless Soldor Conrgetions - RTR/6C66.

AUTHORS: W, R. CONWAY - ‘
: R. BROOKES

APPROVED: G, W. .. DRRER \

.{m‘m,..m“.:;,_.mwnu
PO

30th Scptember, 1949

_,,’
L
o

S, Yo, F. 39




R

o
*
@
S
.. ]
~a

B\

;s
——r, S v
A E. W .
I 0
T - ‘eang
# e ,

e

v o W o

;:‘;,' ¢ A .
§ ;u.-milfa-,w‘
. ‘.‘v — S’N ‘.

R RETHREMLR SR RIIRHXIR

'CARBON-RESIN

' RESIN-FABRIC.
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XX XEEFRBOOOOOCCX XY - METAL ELECTRODES

- PHASES tN CONTACT MECHANISM.

-, (1) PONDERED METAL ON RESIN METHOD
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CARBON-RESIN (tb) SPRAYED

RESIN-FABRIC

(ic) POWDERED METAL. IN RESIN -
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| 3b. METHOD OF PROVIOING SOLDERED TAPPING
|~ POINTS ON CARBON FILM .POTENTIOMETERS.

| swverarea -

-+F 30 PRINTED METAL CONTACT FOR TAGLESS

[

'NARROW SILVER

* LINE TG REDUCE
LONDLICTION

. WHEN SOLDERING.

'FOR CONMECTION
TO CIRCHIT .

3

- FOR COMPONENT = =~~~ -
CONTACY. s

GROUP -BOARDS AND COIL FORMERS.

METALLIZED CONTACT
: - ‘ AND TRACK DIVIDING
‘. B | LINE.
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TRIR - END AND CENTRE TAPS
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